PARP inhibition restores erectile function by suppressing corporal smooth muscle apoptosis in diabetic rats.
An important mechanism suggested to be responsible for diabetes-associated erectile dysfunction (ED) involves increased apoptosis, increased collagen deposition, and reduced smooth muscle content in the corpus cavernosum. To determine whether the activation of the pro-apoptotic poly(adenosine diphosphate ribose) polymerase (PARP) pathway is involved in the induction of corporal apoptosis, and whether the administration of 3-aminobenzamide (3-AB), a specific PARP inhibitor, could ameliorate ED in diabetic rats. Male Sprague-Dawley rats (8-weeks-old) were randomly divided into three groups: age-matched controls (C), diabetic controls (DM), and 3-AB-treated diabetic group (DM + 3-AB). Diabetes was induced by intraperitoneal (ip) injection of streptozotocin (50 mg/kg). Eight weeks after the induction of diabetes, DM + 3-AB group treated with 3-AB (30 mg/kg/day, ip) for 4 weeks. At 12 weeks after diabetes induction, erectile function was assessed by cavernous nerve stimulation. Penile tissue was assessed for apoptosis, Masson's trichrome stain and immunohistochemical analysis for smooth muscle alpha actin. Expression of poly(ADP-ribose), phospho-protein kinase B (Akt), phospho-Bcl-2-associated death promoter (Bad), B-cell leukemia/lymphoma 2 (Bcl-2), Bcl-2-associated X Protein (Bax), and apoptosis-inducing factor (AIF) were evaluated by Western blot. Caspase-3 activity and malondialdehyde (MDA), adenosine triphosphate (ATP), and nicotinamide adenine dinucleotide (NAD+) concentrations were also determined. DM group showed impaired erectile function, increased PARP activity and corporal apoptosis, and decreased smooth muscle contents. Expression of phospho-Akt, phospho-Bad, Bcl-2, and concentrations of ATP and NAD+ were decreased in the DM group, whereas concentrations of MDA, expression of Bax, nuclear translocation of AIF, and caspase-3 activity were increased. Treatment with 3-AB restored erectile function and significantly reversed all molecular and histological alterations except for the increased MDA. Over-activation of penile PARP pathway in diabetic rats enhances corporal apoptosis via energy depletion, suppression of Akt phosphorylation, and activation of the mitochondrial apoptotic pathway, which results in ED; these event could be prevented by treatment with 3-AB.